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Automatic control Apparatus for Charging and 
Discharging Battery 

The present utility model relates to an electronic automatic control 
apparatus, and particularly to an apparatus adapted for charging and 
discharging battery. 

Conventionally, terminating states of the charging and discharging of a 
battery can be determined by methods of measurement of the voltage, 
specific gravity of the electrolyte, accumulated capacity variations of the 
battery or the like, however, these methods are rather inconvenient in actual 
use, especially when they are used frequently. Therefore, the actual 
charging and discharging times are conventionally used as the basis of 
terminating determination, for example, the traditional charging time of 24 
hours is always used as a criterion for the batteries used in vehicles and 
battery-driven cars. While this method is convenient and operable, it is 
difficult for the user to control the battery to work in its optimal operation 
state, and it may cause the battery to be overcharged or 
undercharged/overdischarged. The overcharge of the battery both wastes 
electrical power and possibly damages the electrode plates; and undercharge 
may reduce the capacity of the battery; while overdischarge also affects the 
life of the battery. 

The object of the present utility model is to provide an electronic automatic 
control apparatus capable of controlling the charging and discharging level 
of a battery, so as to ensure the battery to work in its optimal operation 
state. 

The present utility model is implemented by: automatically controlling the 
charging and discharging level of the battery by the use of an electronic 
circuit based on the saturate inflexion point of changing of the characteristic 
curve of charging and discharging of the battery and the voltage 
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characteristic at the termination of discharging. The electronic control 
circuit mainly comprises two major portions of a charging automatic control 
circuit and a discharging automatic control circuit. Each of the control 
circuits comprises a voltage sampling circuit, an electronic amplifying 

5 circuit, a state maintaining and memory circuit, an execution mechanism, 
and etc. Discrete components and integrated circuits can both be used as the 
electronic devices thereof. Relays can be used as the execution mechanism 
thereof. When performing charging operation, the voltage sampling circuit 
operates to track the voltage across the electrode plates of the battery, when 

10 the voltage of the battery is charged to the value of the saturate inflexion 
point (higher than 32-35% of the nominal voltage of the battery), the 
sampling circuit drives the amplifying circuit to work, resulting in cutting 
off the charging power supply by the execution mechanism, and the 
charging operation being stopped. At this time, the state maintaining and 

15 memory circuit ensures the amplifying circuit to operate continuously, while 
the charging voltage sampling circuit does not function; therefore, the 
charging operation will not by repeated even if the terminal voltage of the 
battery is reduced to lower than the voltage of the saturate inflexion point 
immediately, Similarly, in the discharging state, when the working voltage 

20 of the battery is reduced to its terminating voltage (lower than 12%-15% of 
the nominal voltage), the sampling and amplifying circuit drives the 
execution mechanism to cut off the output circuit to stop power supply. At 
this time, the state maintaining and memory circuit ensures the amplifying 
circuit to operate continuously and the discharging voltage sampling circuit 

25 does not function; therefore, the discharging operation will not be repeated 
even if the terminal voltage rises again immediately after the battery stops 
discharging. In addition, sound alarm and light state indicator can be 
provided on the present utility model, respectively or simultaneously, so as 
to reflect the instant operation state of the battery intuitively and accurately. 



30 



The present utility model has the function of automatically and accurately 
controlling the charging and discharging level of the battery, it is 
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convenient, safe and reliable to use, as well as capable of ensuring the 
battery to operate in its optimal state, and it is advantageous to save electric 
energy and to prolong the life of the battery; the circuitry structure is 
relatively simple, and the cost thereof is low whether discrete components 
5 or integrated circuits are used; the applicability thereof is wide, the present 
control apparatus can be used to automatically control the charging and 
discharging of lead battery whether the capacity thereof is large or small 
and the nominal voltage thereof is high or low ,it can be controlled to 
operate in its optimal state, the present utility model can be used in any 
10 situations where the lead batteries are employed as power sources, including 
the situations of inverting power supply and DC power supply. 

Embodiments of the present utility model as shown in the Figures will be 
explained in detail with reference to the accompanying drawings. 

15 

Fig. 1 is a circuitry diagram of the present utility model; and 

Fig. 2 is a schematic diagram of the structure of the present utility model. 

Referring to Fig. 1, The control apparatus mainly comprises a housing (1), a 
20 front panel (2), and a circuit board (3). A switch Kl for manually 
controlling the battery, a DC discharging switch K2, a charging state 
indicator, LD1, a fully charged indicator LD2, a fully discharged indicator 
LD3, an AC power supply plug JW1, a battery connecting socket TW2 and a 
DC discharging output socket JW3 are provided on the front panel (2). All 
25 other electronic elements than those mounted on the front panel (2) are 
mounted on the circuit board (3), as shown in Fig. 2. 

Referring to Fig. 2, the circuit is mainly constituted by two major portions 
of a charging automatic control circuit (4) and a discharging automatic 
30 control circuit (5). 

The charging automatic control circuit mainly comprises: an AC power 

3 
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supply circuit including an AC power supply plug JW1, an AC power 
supply transformer T and a current-limiting resistor R; a charging state 
display circuit including a rectifying diode D2, a resistor R4 and a light 
emitting diode LD1; a charging circuit including a rectifying diode Dl, a 
5 normal close contact Jl-1 a battery switch Kl and a battery connection 
socket JW2; a charging voltage sampling circuit including a stabilivolt tube 
DW1 and resistors Rl and R2; an electronic amplifying circuit including a 
triode BG1 and a resistor Rll; a stopping charging execution mechanism 
including a relay Jl, a normal close contact Jl-1 and a capacitor CI; a 
10 stopping charging state maintaining and memory circuit including resistors 
R8 and R3, a capacitor C4, a relay Jl and a normal open contact Jl-2; and a 
fully charged state display circuit including a light emitting diode LD2 and 
a resistor R5. 

15 The discharging automatic control circuit mainly comprises: a battery 
discharging voltage sampling circuit including a stabilivolt tube DW2, 
resistors R6 and R7; an amplifying and state maintaining and memory 
circuit including triodes BG2, BG3 and BG4, resistors R8, R13, R14, R15 
and R16; a discharging circuit including a normal open contact J2-2, a 

20 discharging switch K2, and a DC discharging output socket JW3; a stopping 
discharging execution mechanism including a relay J2, a normal open 
contact J2-2 and a capacitor C3; and a fully discharged sate display circuit 
including a normal close contact J2-1, a light emitting diode LD3 and a 
resistor RIO. 

25 

When performing charging operation, insert the AC power supply plug JW1, 
and the light emitting diode LD1 lights to indicate the connection to the 
power supply; close the battery switch Kl and start the charging operation 
of the battery. When the battery is charged to a voltage higher than 32-35% 
30 of the nominal voltage (i.e. saturate inflexion point voltage) of the battery, 
the sampled voltage at point A which is rising with the charging turns on 
BG1; Jl starts to operate, and Jl-1 is disconnected to cutoff the charging 
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power supply; LD2 light to indicate that the battery has been fully charged; 
Jl-2 is closed to keep BG1 turning on, and the voltage sampling circuit does 
not function to maintaining the circuit in the state of stopping charging. 
When performing discharging operation, insert the load plug into the socket 

5 JW3, and turn on the discharging switch K2, then the battery performs 
normal discharging operation as a DC power supply, at this time, BG4 is 
turned on, 12 operates, J2-1 is turned off, J2-2 is closed, and the circuit 
outputs current. When the battery discharges to a voltage lower than 
12-15% of the nominal voltage (terminating voltage), the lowering of the 

10 voltage sampled at point B turns off BG2, turns on BG3 and turns off BG4 
to stop the operation of J2, J2-2 is turned off to cut off the load circuit to 
stop discharging operation; J2-1 is closed and LD3 lights to indicate that the 
battery has been fully discharged, or that the battery shall be re-charged for 
further use. 
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Claims 

10 1. An automatic control apparatus for charging and discharging battery, 
comprising a housing (1), a front panel (2) and a circuit board (3), 
characterized in that the electronic circuit comprises a charging automatic 
control circuit (4) and a discharging automatic control circuit (5): 

15 a) said charging automatic control circuit (4) comprising a charging voltage 
sampling circuit (DW1, R1,R2), an electronic amplifying circuit (BG1,R11), 
a stopping charging state maintaining and memory circuit (R9, R3< C4, 
Jl,Jl-2) 5 a stopping charging execution mechanism (CJ1, J 1-1, CI) and a 
state display circuit (LD2, R5); 

20 b) said discharging automatic control circuit (5) comprising a discharging 
voltage sampling circuit (DW2, R6, R7), and electronic amplifying and 
discharging state maintaining and memory circuit (BG2, BG3, BG4, R8, 
R13. R14 5 R15, R16), a stopping discharging execution mechanism (J2, J2-2, 
C3), and a state display circuit (LD3, RIO). 

25 

2. The automatic control apparatus for charging and discharging battery 
according to claim 1 5 characterized in that the charging saturate inflexion 
point voltage is higher than 32-35% of the nominal voltage of the battery. 

30 3. The automatic control apparatus for charging and discharging battery, 
characterized in that the discharging terminating voltage is lower than 
12-15% of the nominal voltage of the battery. 

6 
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Abstract 



10 The present utility model discloses an automatic control apparatus for 
charging and discharging battery, which mainly comprises a voltage 
sampling circuit, an electronic amplifying circuit, a state maintaining and 
memory circuit, an execution mechanism, a state display and etc. It is 
characterized in that the charging and discharging levels of the battery are 

15 automatically controlled by the electronic circuits, the occurrences of 
overcharging, undercharging or overdischarging of the battery can be 
effectively avoided, the optimal state of the battery can be ensured, and it is 
advantageous for saving electric power and prolonging the life of the 
battery. 
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